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FORM-FIT COUPLING ACTUATING DEVICE
OF A MOTOR VEHICLE TRANSMISSION

BACKGROUND AND SUMMARY OF THE
INVENTION

Exemplary embodiments of the present invention relates to
a positive clutch actuating device of a motor vehicle trans-
mission.

German patent document DE 10 2007 036 100 A1l dis-
closes a positive clutch actuating device of a motor vehicle
transmission for shifting a positive clutch, having an actuat-
ing unit.

Exemplary embodiments of the present invention are
directed to providing a space-saving actuation of the positive
clutch, by means of which drag losses may be reduced.

According to the invention, a positive clutch actuating
device of a motor vehicle transmission for shifting a positive
clutch that is situated in series with a friction clutch is pro-
vided. The device has at least one actuating unit that has at
least one gate track provided for mechanically converting a
rotary movement into a linear movement in order to actuate
the positive clutch. The positive clutch may thus be engaged
and disengaged in a particularly space-saving manner, so that
the friction clutch may be at least partially decoupled from a
force flow. Particularly advantageous coupling and decou-
pling of the friction clutch may be achieved, by means of
which drag losses of a disengaged friction clutch, and thus of
the motor vehicle transmission, may be reduced. Shifting
travel distances may thus be shortened, so that the installation
space required for the actuating unit of the positive clutch
actuating device in the motor vehicle transmission may be
reduced. Space-saving actuation of the positive clutch may be
provided, by means of which drag losses of the motor vehicle
transmission may be reduced.

The term “positive clutch situated in series with a friction
clutch” should be understood as a positive clutch situated in a
force flow upstream from the friction clutch and/or which is
provided for decoupling at least a portion of the friction clutch
from the force flow. The positive clutch situated in series with
the friction clutch is preferably provided to prevent the force
flow at least through a portion of the friction clutch. The term
“force flow” should be understood as a drive force flow result-
ing from and/or which is provided by a drive machine of a
motor vehicle having the positive clutch actuating device. The
force flow is preferably provided for driving drive wheels of
the motor vehicle. The force flow advantageously differs
from an actuating force flow which is provided by the actu-
ating unit.

A “gate track” should be understood as a track for forced
guidance of a shifting element on at least one side, preferably
on both sides. The gate track is preferably designed in the
form of a web, a slot, a groove, and/or a screw thread. The
shifting element is preferably designed in the form of a shift-
ing shoe surrounding the web, in the form of a pin that
engages in the slot, in the form of a pin which is guided in the
groove, and/or in the form of a pin that is guided by the screw
thread. The gate track advantageously converts a rotary
movement into an axial adjusting force that is provided for
shifting, i.e., for disengaging and engaging, the positive
clutch. The term “provided” should be understood as spe-
cially designed, equipped, and/or situated.

In accordance with exemplary embodiments of the present
invention the actuating unit has an internal gear that at least
partially encloses the gate track, which achieves a particularly
advantageous actuation of the positive clutch. In the present
context, the term “enclose” should be understood as the inter-
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nal gear forms the gate track, and/or that the gate track is
introduced into the internal gear.

In one advantageous embodiment, the gate track is situated
on an inner periphery of the internal gear, which further
reduces the required installation space of the actuating unit. In
the present context, the term “situated” should be understood
as the inner side of the internal gear forms the gate track,
and/or that the gate track is introduced on the inner side of the
internal gear.

Furthermore, the positive clutch actuating device has a
synchronizing unit which is provided for synchronizing the
positive clutch, as the result of which comfort may be
enhanced.

Additionally, the positive clutch actuating device has an
actuator unit provided for acting with the rotary movement on
the internal gear in order to actuate the positive clutch. The
internal gear may thus be driven in a particularly advanta-
geous mannet, as the result of which the positive clutch may
be actuated, and therefore the friction clutch may be
decoupled and coupled, in a particularly advantageous man-
ner. The actuator unit is preferably designed as an external
actuator unit. The actuator unit is preferably situated at least
partially outside the motor vehicle transmission and/or
designed independently from actuation of the friction clutch.
In the present context, the term “at least partially” should be
understood as at least one drive of the actuator unit is situated
outside the motor vehicle transmission. The term “outside the
motor vehicle transmission” should be understood as outside
an area of a transmission housing of the motor vehicle trans-
mission in which the torque- and rotational speed-conducting
parts are present. The actuator unit is preferably situated in an
area of the transmission housing in which a hydraulic control
unit is accommodated, and which is closed oft by an oil pan.
The actuator unit may also be sealed off by an oil pan or a
cover which is separately mounted on the transmission hous-
ing. In the present context, the term “independently” should
be understood as the positive clutch and the friction clutch
may be actuated and/or controlled independently of one
another. The actuation of the positive clutch and the actuation
of'the friction clutch are preferably separate from one another.

Inparticular, itis advantageous for the actuator unit to be in
drive connection with the actuating unit, and at the same time
to be in drive connection with a further actuating unit that is
provided for actuating a further positive clutch. In this way,
two positive clutches of the motor vehicle transmission may
be actuated at the same time, so that further cost savings may
be realized. The term “in drive connection” should be under-
stood as the internal gear of the actuating unit and an internal
gear of the further actuating unit are simultaneously in opera-
tive connection with the actuator unit. The internal gear of the
actuating unit and the internal gear of the further actuating
unit are preferably jointly acted on by the rotary movement,
and thus driven, by means of the actuator unit.

In addition, it is advantageous for the positive clutch to be
designed as a dog clutch, which provides a particularly advan-
tageous positive clutch.

Furthermore, the present invention is directed to a method
for shifting a positive clutch that is situated in series with a
friction clutch by means of a positive clutch actuating device,
in particular by means of a positive clutch actuating device
according to the invention, wherein a rotary movement is
mechanically converted into a linear movement order to actu-
ate the positive clutch, as the result of which the positive
clutch may be actuated in a particularly space-saving manner
and the friction clutch may be decoupled.

Further advantages result from the following description of
the drawings. One exemplary embodiment of the invention is
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illustrated in the drawings. The drawings, the description, and
the claims contain numerous features in combination. Those
skilled in the art will also advantageously consider the fea-
tures individually and combine them into further meaningful
combinations.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

The figures show the following:

FIG. 1 shows part of a motor vehicle transmission having a
positive clutch actuating device, in a partially schematic illus-
tration; and

FIG. 2 shows the interior of an internal gear of the positive
clutch actuating device together with a gate track, in a par-
tially schematic illustration.

DETAILED DESCRIPTION

FIG. 1 shows part of a motor vehicle transmission 11 for
shifting multiple transmission gears. The motor vehicle trans-
mission 11 is designed as an automatic transmission. For
adjusting the transmission gears, the motor vehicle transmis-
sion 11 has a set of transmission gears with a planetary
design, not illustrated in greater detail. The motor vehicle
transmission 11 has four planetary gears situated in succes-
sion. All planetary gears have a single planetary gear set. The
motor vehicle transmission 11 also has a stationary mounted
transmission housing 22. The motor vehicle transmission 11
includes multiple coupling units for shifting the transmission
gears, and thus the planetary gears, only one coupling unit 23
being illustrated. The coupling unit 23 is designed as a brak-
ing unit that is provided for selectively connecting or discon-
necting a rotatable coupling element to/from the transmission
housing 22. In this exemplary embodiment, the rotatable
coupling element is designed as an internal gear of one of the
four planetary gears. For connecting to the rotatable coupling
element, the motor vehicle transmission 11 has a connecting
element 24 fixedly connected to the rotatable coupling ele-
ment. Of course, the rotatable coupling element may also be
designed as a sun wheel and/or as a planetary gear support of
one of the four planetary gears. In principle, the coupling unit
23 may also be designed as a clutch unit that is provided for
selectively connecting or disconnecting two rotatably
mounted coupling elements. In addition, it is conceivable in
principle for the motor vehicle transmission 11 to be designed
as a semi-automatic transmission.

The coupling unit 23 has a power-shiftable design. The
coupling unit 23 has a friction clutch 12 and a positive clutch
13 situated in series with the friction clutch 12. The positive
clutch 13 is situated upstream from the friction clutch 12 with
respectto a force flow. When the positive clutch 13 is engaged
and the friction clutch 12 is engaged, the force flow is con-
ducted from the rotatable coupling element via the connect-
ing element 24 to the positive clutch 13, and then from the
positive clutch 13 to the friction clutch 12, and thus to the
transmission housing 22. The positive clutch 13 is provided
for disconnecting the friction clutch 12 from the force flow.

The friction clutch 12 has multiple plates 25, an outer plate
carrier 26, and an inner plate carrier 27. The outer plate carrier
26 is fixedly connected to the transmission housing 22. The
inner plate carrier 27 is decoupleable, and is decoupleable
from the connecting element 24, and thus from the force flow.
The inner plate carrier 27 is axially displaceable, and is axi-
ally displaceable with respect to the outer plate carrier 26. The
plates 25, which are accommodated by the outer plate carrier
26, are situated on the outer plate carrier 26 in an axially
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displaceable and rotationally fixed manner. The plates 25,
which are accommodated by the inner plate carrier 27, are
situated on the inner plate carrier 27 in an axially displaceable
and rotationally fixed manner. For actuating the friction
clutch 12, the motor vehicle transmission 11 includes a fric-
tion clutch actuating device, not illustrated in greater detail,
which has a hydraulic actuator unit which is provided for
actuating the friction clutch 12. The hydraulic actuator unit is
provided for supplying a hydraulic actuating force that
presses the plates 25 together and thus connects the outer
plate carrier 26 and the inner plate carrier 27 to one another by
friction. The friction clutch actuating device, and thus the
hydraulic actuator unit, is situated within the motor vehicle
transmission 11. The friction clutch actuating device is situ-
ated within the transmission housing 22. The hydraulic actua-
tor unit has a hydraulically actuatable piston. The friction
clutch 12 is designed as a multiple disc brake.

The positive clutch 13 has a first positive-fit element 28 and
a second positive-fit element 29. The first positive-fit element
28 has a positive-fit contour 30, and the second positive-fit
element 29 has a positive-fit contour 31, which have a mutu-
ally corresponding design. The first positive-fit element 28 is
connected to the decoupleable inner plate carrier 27 in a
rotationally and displaceably fixed manner. The first positive-
fit element 28 is situated so as to be axially displaceable with
respect to the second positive-fit element 29. The second
positive-fit element 29 is formed as one piece with the con-
necting element 24. The connecting element 24 has the posi-
tive-fit contour 31. When the positive clutch 13 is engaged,
the positive-fit contours 30, 31 interlock with one another, as
the result of which the first positive-fit element 28 and the
second positive-fit element 29, and thus the inner plate carrier
27 and the connecting element 24, are connected to one
another in a positive-fit manner. When the positive clutch 13
is engaged, the friction clutch 12 is coupled to the connecting
element 24, and thus to the rotatable coupling element. The
inner plate carrier 27 is connected to the connecting element
24 when the positive clutch 13 is engaged. When the positive
clutch 13 is engaged, the coupling unit 23 may be engaged by
means of the friction clutch 12. The positive-fit contours 30,
31 are each designed as claw toothing. The positive clutch 13
is designed as a dog clutch.

In accordance with the invention, the motor vehicle trans-
mission 11 has a positive clutch actuating device 10 for cou-
pling and decoupling the friction clutch 12. The positive
clutch actuating device 10 is provided for selectively discon-
necting the friction clutch 12 from, or connecting the friction
clutch 12 to, the connecting element 24 by means of the
positive clutch 13. The positive clutch actuating device is
provided for selectively decoupling the friction clutch 12
from, or coupling the friction clutch 12 to, the connecting
element 24 by means of the positive clutch 13. The positive
clutch actuating device 10 shifts the positive clutch 13, which
is situated in series with the friction clutch 12.

The positive clutch actuating device 10 has an actuating
unit 14 for shifting the positive clutch 13. The actuating unit
14 is situated within the motor vehicle transmission 11, and is
situated inside the transmission housing 22. The actuating
unit 14 includes a gate track 15 for actuating the positive
clutch 13, the gate track mechanically converting a rotary
movement 16 into a linear movement 17. The gate track 15
converts a rotary movement 16 into an axial actuating force of
the positive clutch 13, thus disengaging or engaging the posi-
tive clutch 13. The gate track 15 is designed as a groove. In
principle, the gate track 15 may also be designed as a screw
thread.
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The actuating unit 14 also has an internal gear 18 surround-
ing the gate track 15. The internal gear 18 forms the gate track
15. The gate track 15 is situated on an inner periphery 19 of
the internal gear 18, and extends on an inner side of the
internal gear 18. The internal gear 18 has the gate track 15 on
its inner side. The gate track 15 is designed as a groove in the
internal gear 18. The gate track 15 has three areas 32, 33, 34.
The areas 32, 33, 34 each have a linear progression. Area 32
and area 34 are offset relative to one another in parallel. Area
34 extends at an axial end 35 of the internal gear 18, and area
32 extends at the opposite axial end 36 of the internal gear 18.
Area 33 connects the two areas 32, 34 to one another. Area 33
extends obliquely from end 35 to end 36. Areas 32, 34 have a
perpendicular progression, and area 33 has an oblique pro-
gression, with respect to an axis of rotation 37 of the internal
gear 18 (see FIG. 2). The obliquely extending area 33 of the
gate track 15 converts the rotary movement 16 into the linear
movement 17.

The actuating unit 14 has a shifting element 38 for displac-
ing the first positive-fit element 28, and thus the inner plate
carrier 27. The shifting element 38 is connected to the outer
plate carrier 26 in an axially displaceable and rotationally
fixed manner. The shifting element 38 is connected to the
inner plate carrier 27 in an axially displaceable and rotation-
ally fixed manner. The shifting element is axially movable
with respect to the outer plate carrier 26, and is axially fixed
with respect to the inner plate carrier 27. The shifting element
38 is connected in a positive-fit manner to the inner plate
carrier 27 in an axial direction. The inner plate carrier 27
engages with the shifting element 38. The shifting element 38
has a shoe-shaped area 39 which surrounds an axial end of the
inner plate carrier 27. The shoe-shaped area 39 of the shifting
element 38 is connected in a positive-fit manner to the inner
plate carrier 27 in the axial direction. The shifting element 38
that engages with the gate track 15 is linearly displaced in the
area 33 by means of a guide.

The shifting element 38 partially engages with the internal
gear 18, and engages with the gate track 15. The shifting
element 38 has a pin-shaped area 40 via which it engages with
the gate track 15. The shifting element 38 has a pin in the
pin-shaped area 40 that engages with the gate track 15. The
internal gear 18 guides the shifting element 38 along the gate
track 15. The gate track 15 converts the rotary movement 16
of the internal gear 18 into the linear movement 17 of the
engaging shifting element 38. The shifting element 38 is
forcibly guided by the gate track 15. In principle, the internal
gear 18 may also have the pin-shaped area 40, and the shifting
element 38 may also have the gate track 15 with which the
pin-shaped area 40 of the internal gear 18 engages.

The positive clutch actuating device 10 has a synchroniz-
ing unit 21 for synchronizing the positive clutch 13. The
synchronizing unit 21 has a spring element 41, a first syn-
chronization element 42, a second synchronization element
43, and a friction lining 44. The synchronization elements 42,
43 in each case form inclined surfaces that lie one on top of the
other for the synchronization, a rotational speed adjustment
between the synchronization elements 42, 43 taking place due
to friction. For improving the synchronization, the friction
lining 44 is situated between the two synchronization ele-
ments 42, 43, and is situated between the inclined surfaces.
The friction lining 44 is fixedly connected to the second
synchronization element 43. The spring element 41 and the
first synchronization element 42 are formed as one piece. The
spring element 41 has the inclined surface, which is provided
for flatly contacting the inclined surface of the second syn-
chronization element 43 in order to synchronize the positive
clutch 13. The spring element 41 is connected to the first
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positive-fit element 28 in a rotationally and displaceably fixed
manner, and is connected to the first positive-fit element 28 in
apositive-fit manner. The spring element 41, the first positive-
fit element 28, and the inner plate carrier 27 are fixedly con-
nected to one another. The second synchronization element
43 is connected to the connecting element 24 in a rotationally
and displaceably fixed manner.

The positive clutch actuating device 10 has an actuator unit
20 for the action of the rotary movement 16 on the internal
gear 18. The actuator unit 20 is provided for acting with the
rotary movement 16 on the internal gear 18 in order to actuate
the positive clutch 13. The actuator unit 20 is provided for
driving the internal gear 18 in order to shift the positive clutch
13.

The actuator unit 20 has a drive 45, a drive shaft 46, a drive
wheel 47, and an intermediate gear 48. The drive 45 drives the
drive wheel 47 by means of the drive shaft 46, and acts with
the rotary movement 16 on the drive wheel 47. The drive shaft
46 is fixedly connected to the drive wheel 47. The drive wheel
47, the intermediate gear 48, and the internal gear 18 are in
operative connection with one another, and are intermeshed.
The internal gear 18 is in operative connection with the drive
wheel 47 via the intermediate gear 48. The drive 45 thus
drives the internal gear 18 and thus actuates the positive
clutch 13. The drive wheel 47, the intermediate gear 48, and
the internal gear 18 are each formed as gearwheels, and in
each case have external toothing. The internal gear 18 meshes
with the intermediate gear 48 and the intermediate gear 48
meshes with the drive wheel 47. The drive 45 is designed as an
electric motor.

The actuator unit 20 is in drive connection with the actu-
ating unit 14, and at the same time is in drive connection with
a further actuating unit that is provided for actuating a further
positive clutch. The further actuating unit is not illustrated for
the sake of clarity. The further actuating unit has a design
analogous to that of the actuating unit 14, the further actuating
unit being associated with another coupling unit. The other
coupling unit has a design analogous to that of the coupling
unit 23. The other coupling unit is likewise designed as a
braking unit that is provided for selectively connecting or
disconnecting a rotatable coupling element to/from the trans-
mission housing 22 in a rotationally fixed manner, in the
present exemplary embodiment this rotatable coupling ele-
ment being designed as a sun wheel.

For the simultaneous drive connection, the actuator unit 20
has a second drive wheel 49 that is fixedly connected to the
drive shaft 46. The drive shaft 46 is fixedly connected to both
drive wheels 47, 49. The drive 45 drives the drive wheel 47 by
means of the drive shaft 46, and at the same time drives the
drive wheel 49. The actuator unit 20 also has a second inter-
mediate gear, not illustrated in greater detail, which meshes
with the second drive wheel 49 and an internal gear of the
further actuating unit. A gate track of the further actuating
unit differs from the gate track 15. The two gate tracks are
coordinated with one another, depending on the transmission
design. The coupling unit 23 and the other coupling unit thus
have a shared actuator unit 20, and thus a shared drive 45. The
drive 45 simultaneously drives two internal gears 18 by
means of different actuating units 14. The drive thus actuates
two positive clutches 13 in parallel. In principle, a shared or
simultaneous drive connection may be dispensed with, so that
the actuator unit 20 is in drive connection only with the
actuating unit 14.

The positive clutch actuating device 10 and the friction
clutch actuating device are separate from one another. The
actuator unit 20 is separate from the hydraulic actuator unit.
The actuator unit 20 and the hydraulic actuator unit are inde-
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pendently controllable. The actuator unit 20 is independent
from the hydraulic actuator unit that is provided for actuating
the friction clutch 12. An actuation of the positive clutch 13 is
decoupled from an actuation of the friction clutch 12 by
movement and/or by mechanical means. The actuator unit 20
is independent, in terms of movement and/or mechanically,
from the hydraulic actuator unit. In principle, the motor
vehicle transmission 11 may have at least one further positive
clutch actuating device according to the invention, a drive of
the further positive clutch actuating device being provided for
actuating a positive clutch or for actuating at least two posi-
tive clutches.

The positive clutch actuating device 10 is situated partially
outside the motor vehicle transmission 11. The actuator unit
20 is situated partially outside the motor vehicle transmission
11, and is situated partially outside the transmission housing
22.The drive 45, the drive shaft 46, the drive wheel 47, and the
drive wheel 49 are situated outside the transmission housing
22. The intermediate gear 48 is situated partially outside and
partially inside the transmission housing 22. The intermediate
gear 48 engages through the transmission housing 22 in order
to mesh with the internal gear 18.

In an operating state in which the friction clutch 12 is to be
decoupled, the positive clutch 13 is disengaged, thus discon-
necting the inner plate carrier 27 from the connecting element
24. Starting from an engaged state (see FIG. 1), the positive
clutch 13 is shifted into a disengaged state (not illustrated).
For shifting the positive clutch 13, a control and regulation
unit, not illustrated in greater detail, appropriately controls
the drive 45 of the actuator unit 20, so that the drive 45
simultaneously acts with the rotary movement 16 on the drive
wheel 47 and the drive wheel 49, and thus drives same. The
drive 45 acts on the internal gear 18 of the actuating unit 14
viathe intermediate gear 48, and at the same time acts with the
rotary movement 16 on the internal gear of the further actu-
ating unit (not illustrated in greater detail) via the intermedi-
ate gear (not illustrated in greater detail). For actuating and
thus for disengaging the positive clutch 13, the rotary move-
ment 16 of the internal gear 18 is mechanically converted into
the linear movement 17 of the shifting element 38. The inter-
nal gear 18, which is acted on by the rotary movement 16,
axially moves the shifting element 38 that engages with the
gate track 15 linearly, i.e., with respect to the axis of rotation
37 of the internal gear 18, in a disengaging direction 50 in
order to disengage the positive clutch 13. The shifting ele-
ment 38 thus pushes the inner plate carrier 27, the first posi-
tive-fit element 28, and the spring element 41, which is
formed as one piece with the first synchronization element 42,
which are all fixedly connected to one another, in the disen-
gaging direction 50, thus pushing the positive-fit contour 30
from the positive-fit contour 31 and detaching a positive-fit
connection between the inner plate carrier 27 and the con-
necting element 24. The inner plate carrier 27, and thus the
friction clutch 12, are thus decoupled from the connecting
element 24, and thus from the force flow. The further positive
clutch is actuated at the same time due to the simultaneous
drive connection of the actuator unit 20 with the actuating unit
14 and the further actuating unit, the further positive clutch
being engaged, for example, by the mutually coordinated gate
tracks 15 of the two different actuating units 14.

In an operating state in which the friction clutch 12 is to be
coupled, the positive clutch 13 is engaged, thus connecting
the inner plate carrier 27 to the connecting element 24 in a
positive-fit manner. Starting from the disengaged state, the
positive clutch 13 is shifted into the engaged state. For shift-
ing the positive clutch 13, the control and regulation unit
appropriately controls the drive 45 of the actuator unit 20, so
that the drive 45 simultaneously acts with the rotary move-
ment 16 on the drive wheel 47 and the drive wheel 49, and thus
drives same. For actuating and thus for engaging the positive
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clutch 13, the rotary movement 16 of the internal gear 18 is
mechanically converted into the linear movement 17 of the
shifting element 38. The internal gear 18, which is acted on by
the rotary movement 16, linearly moves the shifting element
38 that engages with the gate track 15 in an engaging direction
51 in order to disengage the positive clutch 13. The engaging
direction 51 is oriented oppositely from the disengaging
direction 50. The shifting element 38 thus pushes the inner
plate carrier 27, the first positive-fit element 28, and the spring
element 41, which is formed as one piece with the first syn-
chronization element 42, in the engaging direction 51, the
inclined surface of the spring element 41 initially flatly con-
tacting the friction lining 44 and thus the second synchroni-
zation element 43. In this way a rotational speed of the first
positive-fit element 28, and thus of the inner plate carrier 27,
is adapted to a rotational speed of the connecting element 24.
When synchronization is present, the positive-fit contour 30
is pushed into the positive-fit contour 31 and a positive-fit
connection is established between the inner plate carrier 27
and the connecting element 24 by further displacement of the
shifting element 38 in the engaging direction 51. In this way
the inner plate carrier 27, and thus the friction clutch 12, are
coupled to the connecting element 24, and thus to the force
flow. The coupling unit 23 may now be shifted under load by
means of the friction clutch 12. At the same time, the further
positive clutch is actuated by the simultaneous drive connec-
tion of the actuator unit 20 with the actuating unit 14 and the
further actuating unit, the further positive clutch being disen-
gaged, for example, by the mutually coordinated gate tracks
15 of the two different actuating units 14.

The foregoing disclosure has been set forth merely to illus-
trate the invention and is not intended to be limiting. Since
modifications of the disclosed embodiments incorporating
the spirit and substance of the invention may occur to persons
skilled in the art, the invention should be construed to include
everything within the scope of the appended claims and
equivalents thereof.

What is claimed is:

1. A positive clutch actuating device of a motor vehicle
transmission for shifting a positive clutch that is situated in
series with a friction clutch, the device comprising:

an actuating unit, which includes

at least one gate track configured to mechanically con-
vert a rotary movement into a linear movement in
order to actuate the positive clutch; and

an internal gear, wherein the gate track is a web, slot, or
groove defined by an inner periphery of the internal
gear.

2. The positive clutch actuating device according to claim
1, wherein the positive clutch is situated upstream from the
friction clutch with respect to a drive force flow.

3. The positive clutch actuating device according to claim
2, wherein the positive clutch is configured to disconnect the
friction clutch from the drive force flow.

4. The positive clutch actuating device according to claim
1, further comprising:

a synchronizing unit configured to synchronize the positive

clutch.

5. The positive clutch actuating device according to claim
2, further comprising:

an actuator unit configured to act with the rotary movement

on the internal gear in order to actuate the positive
clutch.

6. The positive clutch actuating device according to claim
5, wherein the actuator unit is in drive connection with the
actuating unit, and at a same time is in drive connection with
a further actuating unit that is configured to actuate a further
positive clutch.

7. The positive clutch actuating device according to claim
1, wherein the positive clutch is a dog clutch.
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8. The positive clutch actuating device according to claim
1, wherein the friction clutch has an inner plate carrier and the
positive clutch has a first positive-fit element, the first posi-
tive-fit element being connected to the inner plate carrier in a
rotationally and displaceably fixed manner.

9. The positive clutch actuating device according to claim
1, wherein the actuating unit further includes a shifting ele-
ment coupled between the at least one gate track and the
friction clutch, wherein the shifting element is coupled to the
at least one gate track so that rotation of the internal gear
laterally shifts the shifting element.

10. The positive clutch actuating device according to claim
9, wherein the shifting element includes a pin-shaped area
engaged in the at least one gate track.

11. The positive clutch actuating device according to claim
1, wherein the at least one gate track includes a first, second,
and third area, each having a linear progression, wherein the
first and third areas are offset relative to one another and are
in parallel with each other, and wherein the second area
connects the first and third areas and extends obliquely
between the linear progression of the first and third areas.

12. The positive clutch actuating device according to claim
5, wherein the actuator unit is disposed partially outside of a
transmission housing.

#* #* #* #* #*
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